Individual cells exhibit a large degree of variability in their gene expression profile. Whole-cell patch-clamp recording enables detecting electrophysiological signals from neurons, and perisomatic RNA can be harvested into the patch pipette from the same cells. As far as now only QRT-PCR has been used to detect the expression of genes in single neurons. However, RNA profiling experiments based on sample amplification protocols on single cells, including traditional QRT-PCR lack exact quantitation due to experimental variations caused by the limited amount of nucleic acids. We have optimized a digital PCR protocol for determining exact mRNA or miRNA copy numbers in single neurons after patch-clamp recording by using digital PCR based on high-density nanocapillary PCR technology. With our method one can identify individual genes participating in the establishment and maintenance of particular neuronal phenotypes, deconvolve different neuronal cell types and discover the exact distribution or variability of gene expression profiles of the electrophysiologically phenotyped cells more precisely than classical single cell QRT-PCR could achieve. We also provide comparative information on the applicability and sensitivity of other digital PCR technologies (droplet-and chip-based digital PCR methods) for single cell genomic analysis. We used our methods to profile single neurons from live brain slices prepared from rats, transgenic mice, as well as from human surgical specimen. 
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